The normal human epidermis presents a formidable harrier to the passage of most substances applied to its surface. Abundant experimental and clinical evidence has led to the conclusion that somewhere in the region of the stratum granulosum in the upper epidermis there exists a so-called "barrier zone" through which only minute amounts of water and electrolytes may pass under physiologic conditions (1) . The precise location and characteristics of this barrier are uncertain.
This "barrier" also interferes with the passage of weak electrolytes and of non-electrolytes. that increased solubility in a lipid solvent (benzene) was an important measure of the penetration of the brain by these compounds. We were fortunate in being able to obtain a supply of eight of these substances from Dr. Soloway.
This allowed us to study their penetration of normal human skin. Phenylboronie acid and seven monosubstituted derivatives constitute the series. Four have aqueous/benzene coefficients between 1 and 6, while the other four show much higher ratios, (greater than 54).
Normal human skin (for the most part from the breast and leg) was obtained at surgery and kept frozen until used. Sections of skin 3 em.2 were prepared and placed in penetration chambers in the manner and method described by Blank (9) . The compounds in the series were applied individually in concentrations of 1 mg. dissolved in .5 cc. of .1 M phosphate buffer (pH 7.4). The sections were then incubated for an 18 hour period at constant temperature (37° C.).
At the termination of the period of exposure the surface of the epidermis was washed six times with distilled water. The specimen of skin was then removed from the chamber and the epidermis separated from the dermis by the heat method (10) . 50 mg. wet weight aliquots of dermis were analyzed for boron content by a standard eolorimetrie procedure employing 1, 1-dianthrimide as the reagent (11).
RESULTS
The individual values and mean for ten determinations on each of the eight compounds in the series are given in Table I . The aqueous/benzene partition coefficient is provided for correlation (8) . Although values found for each compound on different specimens of skin may show rather wide individual variation, the overall pattern is be reached regarding the "ideal coefficient" for penetration of the barrier.
It is also evident, from the calculation of percentage penetration, that passage through the intact epidermis was poor even for the best compounds of the series. A large amount of clinical experience and research suggests that this contention holds true for most substances (1, 4) . Those who deal with problems of the human integument should be constantly aware of this facet of cutaneous physiology. A seven-fold difference in ability to penetrate, as shown in this series, could be highly significant therapeutically in enhancing the effectiveness of topically applied medicamcnts-assuming, of course, that penetration is desired. Soloway's finding (8) that normal mouse brain has a barrier similar in one respect to that of the human epidermis is intriguing. Perhaps penetration of other systems could be investigated with this technic. It is interesting to speculate whether they might have a similar characteristic as part of their protective mechanism.
SUMMARY
Evidence is slowly accumulating to indicate that a water/lipid partition coefficient near 1 is of considerable importance for penetration of the superficial epidermal barrier by weak and nonelectrolytes. This has been shown to be the case for a series of closely related boronic acid derivatives. Undoubtedly there are other modifying factors of importance such as molecular size, viscosity, hydration, temperature, and the period of contact. We are investigating some of these facets of the problem and will report on them in the future. readily apparent when the mean values are correlated with the partition coefficients. Statistical analysis by the chi square technic shows an unquestionably significant difference between the average values obtained for those compounds with partition coefficients between 1 and 6, and those in which the coefficient is considerably higher (greater than 54). This difference is summarized in Table II which directly compares the two groups. The percentage penetration is that proportion of the applied compound which penetrates into the dermis. It is derived by knowing the total weight of the dermis for each specimen and assuming even penetration. DISCUSSION We can conclude from this study that a water,' lipid partition coefficient near 1, when compared with considerably higher coefficients, does correlate with better penetration through the epidermis for this series of closely related weak electrolytes. This supports the previous rather meager studies of this problem by other workers and ourselves (5, 6, 7) . It would be highly desirable, of course, to have a similar series of compounds with coefficients below 1. This will be necessary before any definitive conclusion can
